Hypothalamic regulation of microtubule-associated protein phosphorylation in lactotrophs.
Endogenous phosphorylation of microtubule-associated proteins was examined in cultures of anterior pituitary cells from estradiol-treated rats. The cells were incubated for 1 h with 32P-orthophosphate and challenged for different times with removal of dopamine (DA), the addition of TRH in the presence of DA, or the transient removal of DA followed by addition of TRH. Microtubules were bundled by taxol followed by electrophoretic separation of the phosphorylated proteins and autoradiography. Within 10 s to 1 min of any of the treatments increased labeling of eight phosphoproteins (64, 80, 95, 110, 125, 155, 205 and 300 kDa) appeared in autoradiograms. The pattern of labeling in response to DA withdrawal was longer-lasting than that induced by TRH, whose effect disappeared by 10 min. The administration of TRH after a transient 10-min withdrawal of DA increased the magnitude and prolonged the duration of the effect of TRH. The 80-kDa microtubule-associated protein comigrated with the well characterized heat-stable, acid-soluble protein substrate for protein kinase C (PKC). The migration of the proteins following two-dimensional polyacrylamide gel electrophoresis and autoradiography was identical. Furthermore, the sequential extraction of microtubule-associated proteins followed by extraction of heat-stable, acid-soluble proteins showed a phosphoprotein of Mr 80 kDa. These observations suggest that the ubiquitous, heat-stable, acid-soluble 80-kDa phosphoprotein that is a specific substrate for PKC is associated with microtubules in lactotrophs. Furthermore, the levels of microtubule-associated phosphoprotein are increased following hormonal activation of PKC, although it is unclear whether this increase represents translocation of the phosphoprotein or phosphorylation of a previously associated protein.